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FOREWORD 

This is the eleventh Project Mercury monthly progress report submitted to 
the National Aeronautics and Space Administration by Western Electric Com- 
pany, Inc. and its associated Team Members: Bell Telephone Laboratories, Inc.; 
The Bendix Corporation; Burns and Roe, Inc.; and International Business 
Machines Corporation. The report has been prepared in accordance with 
inetructions set forth in NASA Specification No. S-45B, dated October 30, 1959. 

The report reviews the Western Electric Team’s progress for the period 
June 1 through June 30 in implementing tracking and ground instrumentation 
systems to support the National Aeronautics and Space Administration’s 
manned satellite program. The information in this report is based on the system 
being operational by January 25, 1961. 
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PROJECT MANAGEMENT 

ACTIVITIES DURING JUNE 

Mercury Project Managers’ Meeting Yo. 20 
was held on June 1 in Xew York City and Meet- 
ing No. 21 was held at IBM, Washington, D. C., 
on June 22. -4t the IBM Space Computing Cen- 
ter on June 23, XASA and Team Members 
watched real-time channel in operation from 
the Demonstration Site and a simulation of the 
portion of the Mercury orbit between Cape 
Canaveral and Grand Canary Island. 

During the month, component demonstrations 
of telemetry, capsule voice. timing, data proccss- 
ing, and transniission equipment were conducted 
at the Demonstration Site. 

Construction began at Kano, Kigeria, and 
Guaymas, Mexico, and continued at Bermuda, 
Grand Canary Island, Zanzibar, Kauai Island, 
Point Arguello, and Corpus Christi. Modifica- 
tion of the Indian Ocean Ship continued and 
modification of the Atlantic Ship began on June 
27. Bids were solicited for site cnnstruction at 
the White Sands and Eglin AFB stations. 

A Verlort radar sy-stem was delivered to Ber- 
muda and systems for Grand Canary Island and 
Muchea were shipped to their respective POE. 
Vnclassified NS-30 pulse coders are being built 
at Reeves to replace the classified RU-352 pulse 
coders for four of the six Verlort systems. 

Bell Telephone Laboratories and Stromberg- 
Carlson signed the final contract for displays 
and consoles for the Cape Canaveral and Ber- 
mud,.. centrel tenters. 

A demonstration was held at Cubic the week 
of June 20 to determine the adequacy of the 
proposzd redesign of the acquisition aid equip- 
ment for compatability with the capsule telem- 
etry package. Indications were that the Cubic 
redesign is satisfactory but further tests will be 
recruired to prove-in the pear. 

Two GFE C-54 aircraft were delivered to 
Friendship Airport. Baltimore, and will undergo 
modification to be used as instrumented aircraft. 

Schedules 

As a result of several conferences between 
W.E. and YASA, a new Project Mercury over-all 
master schedule was developed. The dates estab- 
lished are shown in the Over-all Project Sched- 
ule Chart in this report. 

The site implementation interval was broken 
2own into the following phases: 4 weeks to 
install equipment, 4 weeks for static tests, 2 
weeks for site shakedown, 2 weeks for dynamic 
tests, and 4 weeks for operations training, with 
this latter inten-a1 occurring after the site readi- 
ness or operational date. The majority of M & 0 
personnel will be phased-in to the site during 
the beginning of operations training. 

As indicated, the normal period for shake- 
down is two weeks. However, at those sites 
where start of dynamic tests may be delayed 
due to the aircraft being involved in completing 
dynamic tests at another site, the period allotted 
for shakedown niay be extended somewhat. In 
all cases, schedules will be consistent with the 
operat’onal dates required by XASA. 

The new site implementation intervals can be 
described as follows. The 4-week installation 
period includes equipment installation and in- 
stallation tests of individual units and compo- 
nents. Subsystem tests of telemetry equipment. 
acquisition aids, intercommunications data 
equipment, etc.. will be accomplished during 
the 4-week static test period. The 2-week shake- 
down period will involve integrated systems testa 
of the basic functions and simulated operations 
with GSFC. The system will be exercised with 
instrumented aircraft during the dynamic test 
period. The end of the dynamic tests marks the 
site readinees date. 

Scheduling the instrumented aircraft for dy- 
namic testing was one of the most critical areas 
that was resolved. Western Electric met with 
NASA at Langley Field and reviewed in detail 
the schedule for dynamic testing at each site, 
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based on using three instrumented aircraft. The 
aircraft were allocated on a geographical basis. 
The DC-3 will be used to test North American 
sites; one C-54 will be used to test the Pacific 
sites; and tlie other C-54 will be used to test the 
Atlantic and African sites. This arrangement 
permits savings in time and distances of flights, 
with the exception of a flight plan for the Pacific 
plane which calls for it to fly to Hawaii, return 
to Point Arguello, and then fly to Australia. 
Wcstern Electric is investigating the possibility 
of nioving up tlie Point Arguello rcatliness (late 
to permit rcarrangcnient of tlic Pacific plane 
sc.lic.cliile so that it may be usetl in testing Point 
Arguello and tlicn proceed in turn to Hawaii 
and tlie Aiistralian sites, cliininating tlie back- 
tracking between Hawaii and Point Argncllo. 
Preliminary reviews indicatc that this arrange- 
nicnt r an  be made.  

The ovcr-all Vcrcury progr;uii is progressing 
satisf.iclorily and all niajor niilestonc targct 
c1;itc.s are being met. All major cquipnicmts have 
bcwi sliippetl and arc on site at Bermutla, Cape 
Ciiniiv(,riil, and tlie two down-rangc stations. 

The FRW-2, wliicli is GFE to Wallops Islantl, 
wiis sIii1)pcvl on Junc 21 ancl was vxpcctc(1 to 
arrive oti sit(. June 30. Tlic only rcinaining 
sliortagc at tliis site is tlic dipoles for the acqui- 
sition aid eqnipnicnt. Enginwring 1)roblvnis 
rcgartl iiig the dipoles are bcing worked out 
bvtwecn Canoga, W.E., and Benclix Radio. 
Aboiit 607; of tlic Canary Island equiprncnt has 
becti slii1)pecl ancl is rit1ic.r at the staging arva 
or en route to tlic sit(,. Tlic telcnietry packape 
is expected to arrive a t  the staging arca hy 
July 8. 

D(.nionstrnt ion tests at Wallops Island consist 
01’ cottiponcmt cqiiipnient tests, subsystem tests, 
integrated subsysteni tests, and dynamic tests. 
Coinlmncnt ecpi1)nicnt tests of the telemetry 
systcw arc 75$5 complete : timing and data proc- 
(wing :tiid transniission are 80TA coniplcte. 
On July 15, coniniand system coniponcnt dcni- 

onstrat ions will begin. Tclenictry will be the 
firht subsystcni to be dcnionstratecl; this is sclietl- 
idwl to start on July 10. Dynamic testing, using 
iiistriiiii(-ntcd aircraft, is schrdnlctl to begin 

‘rtwtn M t d w r s  reported the following ap- 
proxiniute romplction percentages: engineering 

August 1. 

design studies 8 1 y  ; detailed engineering 799 ; 
major equipment procurement 64v  ; subsystem 
manufacture and demonstration 347r ; comput- 
ing, utilities, and rental 8 5 9  ; site construction 
4 5 9  ; installation and site tests 2 2 9  ; over-all 
system demonstration-operator training 18F; 
spares and replacement parts 22c/r ; and trans- 
portation and warehousing 24%. The over-all 
project is approxin1ately 55Yi complete. 

Issues 13 tlirougli 16 of the Inter-Team Meni- 
bcr Open Itcni Report, published during tlie 
month, rcflect a total of 75 open itenis. There 
were 47 added during ,June and 50 were coni- 
pic,tea. 

The Mercury sc*h(vluling organization is now 
expediting a GEEIA order wliirh was placed 
with the Wcstern Elec-tric govcrniiient sales 
group calling for coiiiiiiiinications cqiiipment to 
bc dclivcrecl to Cap,  Canaveral. Certain items 
on tliis ortlcr are required for thc Mercury pro- 
grain. W.E. is endc~avoring to incet thc 30-clay 
delivery sclitvliilc placed on this order. How- 
ever, niany of the itenis involved arc nonstock 
ancl must be niiide in various W.E. shops. On 
tliesr particwlar itenis, it is practically impoh- 
sil)lc to guarantee tlw 30-day tlclivery rcvlucwt. 
Howcver, W.E. is endc-avoriiig to expetlitc. tliesc 
items to br tlt.livc.ret1 011 the earlieht possible 
tlate. 

Contracting and Funding 

The total C ti E funds authorized to date un- 
der the definitive contrac-t amount to $33,058,690. 
The definitization of CCN No. 13 (Srtppleniental 
Agreement No. 7 )  in(-reabed the total value of 
the Ilasic c-ontract Iiy $15,125, and the special 
R & D funds to $33,073,815. In addition, a cinii- 
dative total $524,111 liah Ibeen authorized to 
date I)y CCN action, with the receipt of CCN’s 
29 ancl 30 for $11,200 and $75,000, rcspcctively. 

Western Electric. lias kiiliniitted t o  NASA firm 
quotations for clc~finitization of t l i c  follow ing 
acldit ionnl CCN’s : 

3. 
4. 

6. 

Canc.ellation o f  one SCH-584 radar; 
‘r rii i n i ti  g s i 1 i i  11 I ii t i oil-Ca pc (:a I i avcr ii  1 ; 
Dynaitiic. t e s t s  Iiy the I I ~ C  o f  range k i n t i i -  

lators to clicc-k trarking 1ierforinanc.c. o f  
the radars; 
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7. 

10. 

11. 

14. 

18. 

19. 

22. 

Refurbishing six GFE SCR-584 radars for 
conversion to Verlort radars; 

Data reduction system; 

Two KY-l71/URW coders for the FRW-2 
transmitters at Point Arguello; 

Incorporating the Plan for the Project 
Mercury Tracking and Ground Znstru- 
mentation System at the Atlantic Missile 
Range; 

Peak speech clippers (considered within 
the scope of the contract, no cost or fee) ; 

Error indication system for Kano, Zanzi- 
bar, and Canton Island; 

Deletion of 32 contractor-furnished H F  
radio receivers to GFE. 

In addition, order-of-magnitude cost estimates 
were submitted to NASA on the following 
MCO's: 

29. Crystals for 20 HF transmitters-$2,800; 

36. Five channel recorder-reproducers-$26,- 
OOo; 

61. An additional boresight tower for the 
acquisition aid antenna at the Demonstra- 
tion Site-$42,OOo. 

When the estimates submitted are approved 
by NASA, CCN's will be issued. 

At the request of NASA, the following order- 
of-magnitude estimates were submitted to 
NASA : 

1. Switching gear-London, England--$l5,- 
600; 

2. Five items of construction at Point A r p  
ell+-$50,000 ; 

3. Preliminary systems manuals for DOD- 
$14,500. 

The following additional CCN's have been 

29. Procurement of Spare Parts for Diesel 
Generators ; 

received from NASA: 

30. Approves Spare Parts Production List 
No. 01 (Verlort Radars) for Bermuda, 
Guaymas, Cape Canaveral. White Sands, 
Corpus Christi, Canary Islands, Muchea, 
Hawaii, and Point Arguello. 

32. Amends CCN 26 by correcting Items Nos. 
6,7,8,10, 12, 13, 14,22, and 36 of Tab A. 

-4 fully executed copy of Supplemental Agree- 
ment KO. 7 covering the implementation of CCN 
13 (TTY Spare Parts Production List No. 1W) 
into the contract, was received on June 21, and 
is being distributed. 

Supplemental Agreement No. 8 was received 
from NASA for signature on June 17. A signed 
copy was returned to NASA on June 23 and a 
fully executed document was expected before 
the end of June. Supplemental Agreement No. 
8 incorporates into the contract Addendum No. 
2, dated May 27, which covers changes to S45B 
agreed to by W.E. and Team Members. 

Supplemental Agreement No. 9, covering the 
implementation of CCN 1 (Launch Subsystem I 
into the contract, was received for signature on 
June 23 and was signed and returned the same 
day. A fully executed document is expected 
before July 1. 

Systems Engineering Group (SEG) 

On June 27, SEG participated in a conference 
in New York City to determine the progam- 
ming and provision of paper and magnetic test 
tapes. A meeting was scheduled for July 6-7 at 
Bendix Pacific to finalize the test data input 
tapes. The Bendix Pacific location was selected 
because of the availability of the equipment to 
produce the test tapes. 

As a result of the SEG meeting of May 27, 
a special task group of Team Members under 
SEG sponsorship was formed to develop opera- 
tional tests of the integrated subsystems. Meet- 
ings were held at  Lincoln Laboratory and in 
Kew York City during June to review and revise 
these tests for application at the Demonstration 
~ I L C .  Theec tests =re desig~c? to give a qualita- 
tive evaluation of the basic Mercury system site 
design. They are scheduled for completion dur- 
ing July and for the earliest practicable appli- 
cation at the Demonstration Site. 

During the month, Team Members met with 
SASA to consider means for calibrating test 
equipment. Site equipment presently includes 
a suitable d-c standard. Procurement action has 
been initiated for secondary a-c voltage stand- 
ards. Arrangements have also been made to 

C . .  
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train one technician at each site in the calihra- 
tion and maintenance of test equipment. 

Work also continued on subsystem test accept- 
ance requirements for the Demonstration Site. 
On June 20, a conference was held at which 
Bendix Radio and W.E. reviewed the BTL pre- 
liminary draft of a test outline on the coniniand 
radio siil)systeni. BTL will issue the final draft 
early in July. The acquisition suljsysteiii test 
hiis h e n  forwarded to NASA. The telemetry 
sii1)systeni test will he distrilluted by July 1. 

Technical Approvals 

lC ASA approvals were received for: 
1. The coiiil)ined Bendix Pacific-W.E. pro- 

posal for the radar data control unit; 
2. Bendix Pacific telemetry events buffer for 

Bermuda ; 
3. 1BM digital junction box for Cape Can- 

averal. 

Forwarded to NASA for informational pur-  
pobes were detail3 on tlie acquisition systems for 
Canton Island, Kano, %anzil)ar, and the Atlantic- 
and Indian Ocran s h i p  

Engineering Coordination 

Iriforniatioii lias been transniitted to BTL 
giving the primary and contingent recolerq 
areas. Both areas will appear as a console dis- 
play at  Cape Canaveral, hut only the primary 
recovery area will be displaved at  Bermuda. 

A final report on transmission of timing sig- 
nah over cable at facilities has been prepared 
and transmitted to SEG for further action. This 
report was the result of tests performed jointly 
by  W.E. and BTL. 

Diffidties have been encountered with the 
ac-qiiisition systeiii for Mercury. Representatives 
of NASA, BTL, Lincoln Laljoratory, Bendix 
Radio, Cubic Corporation, Sandia Corporation, 
atitl W.E. attended a demonstration of Acquisi- 
tion Aid Systcni No. 6 at Cubic Corporation in 
San Diego, California, during the week of June 
20. The rc-ceiver portion of the system is being 
uiotlificd to enable it to track telemetry sihmals 
without regard to the modulation index. The 
retlwign was necessary because the present re- 

. .  

ceiver was designed to track a telemetry signal 
whose modulation index was “1.” Suhsequent 
investigations disclosed that the capsule tele- 
metry signal had a modulation index of niort’ 
than “1.” 

Photo Documentation 

The May Filiii Keport to NASA included 173 
scenes from the Denionstration Site, Cape Can- 
avcrnl, Bermuda, Grand Canary Island, Kano, 
Zanziljar, Indian Ocean Ship, Muchea, Wooniera, 
Canton Island, Kaua Island, Point Arguello, 
White Sands, and Corpub Cliristi and also 
showed some Bendix eqiiipnient. Photographs 
included in  all film reports are supplied to W.E. 
by Tram Members, site nianagcrs, ant1 personnel 
traveling to the various stations. 

To date, 774 slides depicting Mercury activi- 
ties have heen forwarded to NASA in film 
reportk. 

Personnel Manning 

The Bendix Corporation added personnel to 
meet the scliedules for the early sites. In addi- 
tion, riiore nianpower was needed to meet the 
required delivery dates for equipnent involved 
in changes in the project, such ah C a p  Canaveral 
simulation training and Langley Field flight 
controller training. 

Because Bendix is still in tlie process of ad- 
justing its foreign nianning requirenicntw to 
allow for the extension of project schediiles, tlir 
June foreign personnel forecast was not met. 

PLANS FOR JULY 

Systems Engineering Group (SEG) 

Work will proceed on site acceptance require- 
ments for other sites. BTL will begin the prep- 
aration of integrated subsystem tests incot-po- 
rating operational procedures, aw dincusscd with 
Lincoln Laboratory. SEG will c-ontinue work 
on the transmission of timing signals. 

Instrumented Aircraft 

Modifications will be acconiplished before the 
end of July. 
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Acquisition Aid Equipment Project Managers’ Meeting 

NASA will conduct tests with the redesigned 
acquisition aid to determine compatibility with 
the capsule telemetry package. 

Project Managers’ Meeting No. 22 will be held 
on July 13 at 220 Church Street, New York 13, 
N. Y. 
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I1 
TEAM MEMBERS’ 

IMPLEMENTATION REPORTS 
WESTERN ELECTRIC 

ACTIVITIES DURING JUNE 

Leased Communications 

Southwestern Bell Telephone Company was 
requested on June 3 to furnish, install, and lease 
to NASA the on-site cables and intercom equip- 
ment at Corpus Christi. Included with the letter 
were copies of the site plan and cable layout 
and other material to aid in preparing construc- 
tion plans. 

Changes in circuit requirements for the dem- 
onstration and tests involving SCC, Cape Canav- 
eral, the Demonstration Site, and Bermuda were 
confirmed in a letter to AT&T Long Lines and 
RCA Communications. 

Correspondence has been conducted with the 
External Telecommunications Executive in Lon- 
don covering the staffing by Cable and Wireless, 
Ltd. (C & W ) personnel of the Kano and Zanzi- 
bar HF and UHF radio equipment. A repre- 
sentative of C & W will meet with W.E. person- 
nel in New York to discuss the arrangements 
required at the sites. 

Western Electric has requested the Posts and 
Telegraphs Department, Kano, to iu&Z nnd 
maintain the cable connecting the transmitter 
site with the receiver site and lease it to NASA. 

-- 

Intercommunications Equipment 

On June 13-14, a meeting was held at Langley 
Field to review the completed design of the 
simulation intercom equipment. The design was 
approved and the interface connections final- 
ized. Implementation of the design started 
immediate1 y. 

COMPANY, INC. 

Radio Equipment 

A project sheet has been issued covering re- 
quirements for a radio link between Grand 
Canary Island and nearby seaward elements for 
recovery operations. MCO 84, dated June 2, has 
also been issued to cover cost for modification 
of a spare transmitter and procurement of a 
receiver, antenna, and miscellaneous items of 
equipment. The NASA authorization for the 
change is contained in a telegram dated May 
17. Arrangements for modification of a Gates 
transmitter being procured by Bendix have also 
been started. The frequency assignment to be 
specified by the Navy has not yet been furnished 
to W.E. It will be necessary to delay crystal 
procurement and lineup in the equipment until 
an assignment is made. 

On June 10, W.E. forwarded a letter to NASA 
outlining the NBS approach for predicting the 
performance of high-frequency radio ground 
communication circuits and W.E. comments on 
such plans. The NBS proposal for warning serv- 
ice has been prepared by the North Atlantic 
Warning Service (NAWS) Branch and is under 
i&ew hy the bureau in Washington. 

On June 24, W.E. forwarded a letter to lYA3N 

that outlines the status and moet recent develop- 
ments in connection with licensing of all Project 
Mercury radio stations. Attention was directed 
to possible delays that might occur if formal 
documents are not obtained to operate radio 
stations in foreign countries. 

Meetings were held on June 13 and 20 in New 
York City to develop plans and schedules for 
the forthcoming prototype installation of HF 
radio equipment. Installation and testing of the 

--.-. 
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prototype system is scheduled to take place at 
Camp Kilnier, N. J., the Mercury storage depot, 
during July and August. 

The proposal for the prototype system is 
covered in MCU 95, dated June 7. The proto- 
type station will be patterned after the Zanzibar 
installation and will include all major compo- 
nents (including HF radio transmitting and 
receiving, IJHF relay, antl voice equipment) . 
After tests are completed, the equipment will 
be reused at Zanzibar. 

Teleteypewriter Communications 

On May 24, representatives of W.E. ancl BTL 
visited the Demonstration Site to investigate 
several itcms concerning teletypewriter design. 

On May 27, three teletypewriter subsysteni 
tlcmonstrations were held at thr  W.E. Distrib- 
uting House in New York. Those attencling the 
clcinonstration representrtl AT&T Long Lines, 
W.E., and NASA. The transmitter scquencirig 
eqnipnient to be providetl at a nunihcr of sitcs 
ant1 GSFC was drnionstratc~tl, together with the 
specific features tlcsigned to meet Mcrcury re- 
quirements. NASA representatives expressed 
satisfartion with the denionstration. 

Test procedures have been conipletccl for use 
by W.E. shops to verify the accuracy of their 
inechanical work in connection with the installa- 
tion of selector parts in the stunt box of the 
28-RO teletypewriters. 

Equipment Engineering 

During the month, equipment engineers vis- 
itrtl Cape Caniivcral and Bermuda to provide 
drtailcd inlorniation for the interbay wiring of 
the intercoin systeni and to assist in the termi- 
nating of cables a t  the distributing frames. In 
addition, a review of the status of installation 
Wi lk  hclcl. 

Preliniinary ncgotiations were begun with the 
Hawaiian Telephone Company and the General 
Trleplione Company in connection with possible 
Icw.ing to NASA of equipment at Hawaii and 
Point Arguello, respectively. 

Training 

The W.E. training and instructions organiza- 
tion was given the responsibility of preparing 
the alignment and test procedures for the HF 
radio ground-to-ground equipment to be tested 
at Camp Kilmer during the period June 30 to 
August 20. These procedures will be incorpo- 
rated in the systeni manual for this system. 

Testing ancl evaluation of the FPS-16 and 
MOD I1 radars are being conducted by W.E., 
BTL, antl AT&T at Eglin and Cape Canaveral. 
These tests are being made to determine the 
intensity ancl pattern of radiation to which oper- 
ating persorincl will be subjected, and to estab- 
lish an effective safety program to preclude the 
possibility of liarniful effects. Various testing 
equipnients and associated tcsting techniques 
are also being evaluated. Results of these tests 
will determine the necessary safety precautions 
to be ineorporatccl into the Plant Oprat ing  and 
A!iaintc~nance Proccdurc.s Manual under prrpara- 
tion by W.E. 

Work was started on the Mcrcnry site siinula- 
tion and team drill requirements, with four 
engineers assigned to the effort. A detailed 
ineniorancluni on this subject was submitted to 
NASA on June 8. A general analysis of the tralii 
drill requirements is underway and the procluc- 
tion scheclule should be completc by the first 
week in July. I t  appears that this work will 
require approximately t w o  to three months to 
complete. 

Instruction Manuals 

The preliminary draft of the Flight Controlkr 
Manual is expected to be ready for initial print- 
ing during the first week in July. 

Two preliminary equipment inaiiuals, one 
preliminary system inanual, and Introdzicrion 
to Project Mercury and Sit(. Hrindbook were dis- 
tributed to NASA. 

NASA rrquircnients for systclil and equip- 
ment manuals havt- hcv-n rcw.ivcvl. MCO 76 is 
being prepared to (-over the atlditional nepo- 
tiated Iiuiiibcr of final manuals required for 
Project Mercury. MCO 130 is uncler prcpara- 
tioii to provide preliniinary system manuals for 
use by DOD in training of M & 0 personnel. 
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Work will continue on system and equipment and used for the installation, testing, and train- 
ing program at Camp Kilmer. manuals. 

PLANS FOR JULY Equipment Engineering 

Training It is anticipated that all interface connecting 
details for the Demonstration Site, Cape Canav- 
eral, and Bermuda will be finalized. 

The alignment and test procedures for the 
Camp Kilmer HF radio test will be completed 

BELL TELEPHONE LABORATORIES, INC. 

ACTIVITIES DURING JrrrVE 

BTL and Stromherg-Carlson signed the final 
contract for displays and consoles for the Cape 
Canaveral and Berniuda control centers. In- 
stallation at the control centers is on schedule 
and static testing should be completed by August 
13 at Cape Canaveral and July 30 at  Bermuda. 

Work continued on operations plans for the 
various Mercury tracking stations. The opera- 
tions plan for Bermuda, which was to have heen 
released during May. was revised and changed in 
format hefore being issued in June. A similar 
plan for Cape Canaveral will be issued in July. 

A meeting was held during the week of June 
20 at Cape Canaveral among XASA, AMR, Team 
Memhers. and W.E. to settle problems associated 
with the interface between the operational sys- 
tem and the simulator. Simulation for Cape 
Canaveral is on schedule. 

The first phase of the traffic analysis of the 
Mercury TTY sptem was completed. It revealed 
the anticipated traffic loads for the shared TTY 
circuits between GSFC and the remote stations. 
The results of this study are expected to he 
released by July 1. The second phase of the 
traffic analysis was begun and will include: (1) 
studies of tne adequacy Uf the GSF‘, &tching -. ” .  

THE BENDIX 

ACTIVITIES DURING JUNE 

Systems Engineering 

Three Verlort radar systems were shipped: 

system, (2) traffic loads for the circuits to U.S. 
stations and Bermuda, 13) traffic loads for the 
GSFC-Cape Canaveral circuits, and (4) mes- 
sage delays for the entire network. 

The Mercury Interference Committee is pre- 
paring a preliminary report on the interference 
dua t ion  for the Atlantic Ship. As has been 
anticipated, it will be difficult to receive on the 
ground-to-ground and on the air-to-ground cir- 
cuits while the high-power ground-to-ground 
transmitters are in operation. This situation 
will he resolved after it is determined how much 
selectivity can he put in the special filters that 
will be required. 

Work is continuing on the specification for the 
system tests to be conducted at the Mercury 
stations during acceptance testing. On June 17. 
the Technical Acceptance Test Specification Tor 
the Telemetry Receiving and Display Subsystem 
was sent to SASA and W.E. This is to be used 
as a model for Team Members for the suh- 
system test specifications. Work began on the 
preparation of procedures to he used in the in- 
tegrated subsystem tests at the Demonstration 
Site and some of the other stations. These tests 
are intended to demonstrate qualitatively the 
adequacy of the equipment for the Mercury task 
when the operators are included. 

CORPORATION 

Grand Canary Island, and Muchea, Australia. 
lVew SS-30 pulse coders, which are unclassified, 
arc being built at Reeves Instrument Corpora- 
tion to replace four of the RU-352 pulse coders _ _  

one to Bermuda and one each to the POE’s for in the Verlort radars for Grand Canary Island; 

I 11 



Muchea, Australia; Guaymas, Mexico; and Cor- 
pus Christi, Texas. The scan generators in the 
radars will be evaluated on site to determine 
their adequacy and the requirement, if any, for 
the transformer modification proposed by Ben- 
dix. 

The first radar range simulator units from 
Rernanco for the FPS-16 were delivered in June. 
Reeves is presently working on a simulator for 
the Verlort radar. All designs for the data 
switch unit are complete; production is heing 
initiated and no problems are expected. 

Information required on the radars at Eglin 
AFB, Florida, was obtained directly from the 
radar manufacturers. Based on this informa- 
tion, the specification for the polar-to-Cartesian 
coordinate converter for Eglin AFB was com- 
pleted and submitted to Milgo Corporation for 
prices and delivery schedules. 

Detailed technical descriptions of acquisition 
systenis used on the Atlantic and Indian Ocean 
ships; Canton Island; Kano, Nigeria; and Zanzi- 
bar were submitted to W.E. Acquisition data 
consoles for the Demonstration Site, Bermuda 
(2 ) ,  Cape Canaveral, Grand Turk Island, and 
Grand Bahania Island were built, tested, and 
shipped. I’hc console for Grand Canary Island 
is now in test. Cubic Corporation outlined their 
proposed redesign of the acquisition aid equip- 
ment for compatibility with the capsule tele- 
metry package. A demonstration was held at 
Cubic during the week of June 20 to determine 
adequacy of desip,  and NASA approval of the 
Cubic redesign was given on June 26. 

The communications technician’s consoles for 
the Demonstration Site, Cape Canaveral, Grand 
Bahama Island, Grand Turk Island, Bermuda, 
and Grand Canary Island were factory-tested 
and shipped to the sites; the Muchea, Australia, 
and Indian Ocean Ship consoles are in fahri- 
cation. 

Testing of the 100-watt high-pass filter for the 
FRW-2 was coinpleted on May 31. Sonic changes 
in capacitors were required, and further tests 
were sc~liecluled. The IO-kw low-pass filter was 
completed on June 8, and tektk on this unit 
indicated that soiiie c-hangek in the inductive 
eltwi(vits would be nccclcd. Further tcsts were 
scheduled. These filterk for three sites should 
be ready for delivery hy July 15. Installation 

of these filters at the sites is expected to be 
quite simple. 

The systems test on the Bermuda system was 
completed at Alpha Corporation on May 27. The 
system included two FRW-2 transmitters and 
one 240D-2 amplifier system. The systems test 
was satisfactory and the system was shipped 
to Bermuda on June 25. 

All of the first set of capsule equipment ex- 
cept final approved subcarrier oscillators were 
received. NASA informed Bendix Radio that 
McDonnell Aircraft will not he required to pro- 
vide connectors for the capsule equipnient. Ben- 
dix Radio has, therefore, procured all the neces- 
sary connectors for the first system. The two 
GFC C-54 aircraft to be used as instrumented 
aircraft were delivered to Friendship Airport, 
Balitmore, Maryland. An inspection revealed 
sonit’ deficiencies and the aircraft were sent to 
La Guardia Field for further checkout by a firm 
familiar with the (2-54. When this is completed 
the airplanes will he returned to Friendship 
Airport. 

The tclemeter events buffer was completed 
and shipped to the Bermuda site. The telemeter 
events transmitting huffer for Cape Canaveral 
was modified to incorporate two additional fea- 
tures : one providing for redundant transmission 
of information and the other permitting control 
of the unit from an external location for post- 
capsule flight analysis. The equipment-de- 
signed, fabricated, modified, tested, and accepted 
within a period of 112 working days-was 
shipped to Cape Canaveral on June 10. 

Radar data control units for the Demonstra- 
tion Site, Bermuda, and Cape Canavcral were 
completed and shipped. Onc digital synchro 
data transmission system and one special re- 
ceiver have been completed and shipped to Cape 
Canaveral; one additional system was shipped 
to Grand Bahaina Island. 

Work progressed satisfactorily on the capsule 
telemetry simulator. All sheet-metal work wan 
completed and chassis wiring is in progress. The 
capsule telemetry equipment, two tranamittt.rs, 
and power supplies rereived froin Bendix Hadio  
were used for chec.king the nicdianiral dcsigii 
ant1 wiring romp ii t i b i 1 i t y . Mon t (*on1 pone n t H 
llavc been orclcrrd and rec.eived. 

The fine monitor equipnicnt has been shipped 
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to Cape Canaveral. Ninety-five per cent of all 
telemeter display parts for the Cape Canaveral 
and Langley Field trainer simulation equipment 
have been placed on order. Work on the over-all 
schematic and wiring diagram is nearing com- 
pletion. 

The basic design for the flight controller 
trainers for Cape Canaveral and Langley Field 
has heen completed. Subsystems are being fabri- 
cated and assembled for inclusion in the major 
units. Preliminary interface drawings are in 
preparation and preliminary parts lists have 
been completed. Finalized equipment lists and 
schedules were forwarded to Bendix Radio and 
Western Electric. Detailed packaging and ship- 
ping arrangements were worked out with the 
prospective vendor. 

Procurement and Production 

Purchase orders for all major new-scope 
Bendix Pacific equipment have been placed, 
with the exception of the tape recorder/repro- 
ducer for Guaymas, Mexico. and the data reduc- 
tion center at  the Cape Canaveral Control Cen- 
ter. and the 17-inch oscilloscope for the latter 
site. The airborne magnetic tape recorder for 
the capsule telemetry simulator has heen 
ordered. Procurement of the flight controller 
trainer equipment is proceeding satisfactorily; 
approximately 25c/; of the major itenis have 
been received. Placement of purchase orders 
for spare parts has heen initiated. Quality a:. -sur- 
ance inspections were conducted on all received 
vendor equipment, including large quantities of 
operational spare parts. Major efforts were con- 
centrated on the electrical verification of vendor- 
furnished equipment. 

-411 items of digital data processing equipment 
fer C P ~ P  Canaveral and the majority of tele- 
metering items were tested and shipped. In- 
plant testing of the Grand Canary- Island tele- 
metering system was started on June 5 and check- 
out of the digital data processing equipment was 
successfully completed. 

Instruction Books and Training Manuals 

The preliminary instruction manual for the 
capsule communication system was shipped to 

the Demonstration Site. Vendor-furnished man- 
uals for the active acquisition aid, the A/D trans- 
mitter, the D/A receiver, the plotting board, 
and the UHF voice transmitter are currently 
being reviewed by Bendix Radio for accept- 
ability-. 

Instruction manuals for all original-scope. 
vendor-furnished equipment have been received 
by Bendix Pacific, with the exception of those 
for the Milgo equipment. Expediting efforts 
have resulted in a commitment to deliver one 
set of preliminary instructions to Wallops Island 
in the immediate future. Preparation of hand- 
Iiooks for Bendix Pacific-nianufactured itenis of 
equipment and updating of the preliminary sys- 
tem manuals have continued. 

Schedules hare l~een published for the sup- 
port engineer training courses covering the 
Bendix Pacific telenietering and digital data 
processing systems. beginning Jul! 7 and Au- 
gust 3. 

Site Implementation 

By the end of the month, Bendix engineers 
and technicians were assigned to field installa- 
tion at  the Demonstration Site, Cape Canaveral, 
Bermuda, and Grand Baliania Island. Addi- 
tional field engineering pcrsonnel are working 
with d e s i p  engineering. are engaged in plan- 
ning for future installation activities. or are at- 
tending specialized schools. 

PLANS FOR JULY 

Systems Engineering 

Construction and testing of acquisition data 
consoles for the remaining sites will continue. 
I t  is expected that sufficient information will he 
made available to allow completion of cabling 
information for both Cape Canaveral and 
Bermuda. Cabling inforniation for both Grand 
Bahania Island and Grand Turk Island will be 
completed and work will Begin at the Canary 
Island and Muchea, Australia. sites and on the 
Indian Ocean Ship. 

The three remaining digital synchro data 

13 



transmission systems will be completed during 
the next reporting period. The special clocks 
required for the flight controller trainers will be 
ready for testing. 

All drawings required for telemetering re- 
ceiving equipment for the data reduction center 
at the Cape Canaveral Control Center will be 
completed by July 1 and installation drawings 
for shipboard equipment will be completed. 

All hardware and fabricated parts are to be 
installed in thc flight controller trainer display 
consoIe, and all interconnecting wiring will be 
coni plet ed. 

flight controller trainer equipment is expected 
by July 1. Delivery of long-lead items will be 
expedited as necessary. 

Assembly will be completed of the Muchea, 
Indian Ocean Ship, Kauai Island, Woomera, and 
Zanzibar site equipment. Electrical checkout of 
these systems will be started. Quality control 
planning also includes continued processing of 
all vendor equipment and parts, as well as elec- 
trical checks of all Bendix Pacific-manufactured 
items. Accelerated preparation of operation in- 
structions will continue. 

Instruction Books and Training Manuals 
Procurement and Production 

Procurenient efforts by Bendix Pacific will in- 
clude the placement of the remaining orders for 
spare parts as well as equipment needed for 
Guaynias, Mexico. Delivery of the airborne 
magnetic tape recorder for the capsule tele- 
mrtry simulator is expected early in the month. 
Receipt of a major portion of vendor-furnished 

Completion by Bendix Pacific of all original- 
scope equipment handbooks is expected during 
the next reporting period. Finalization of the 
system manuals will continue and support en- 
gineer training courses will be conducted. 
Bendix Radio will continue work on equipment 
and system manuals to prepare them for final 
publication. 

BURNS AND ROE 

ACTIVITIES DURING JUNE 

Construction work in accordance with base 
contracts is complete at the Demonstration Site 
and Cape Canavcral, and B&R is now engaged in 
M & 0 activity at these stations. 

In June, construction work began at Kano, 
Nigeria, and Guaymas, Mexico; and construction 
continued at Bermuda, Grand Canary Island, 
Zanzibar, Kauai Island, Point Arguello, and 
Corpus Christi. Retrofit work began at Cape 
Canaveral. 

Modification of the Indian Ocean Ship, Coastal 
Srritry, continued, and modification of the 
Atlantic Ship, Rose Knot, was scheduled to 
start by the end of June. 

Bids were solicited by B&R for site construc- 
tion at White Sands and Eglin AFB. In addition, 
ordt,r-of-niagnitude estimates for retrofit work 
at the Demonstration Site were rendered to 
W.E., and B&R is awaiting authorization to 
proceed. 

About 96% of prepurchased equipment has 
been released from the vendor's plants to the 
East and West Coast warehouses, shipyards, and 
domestic stations. All  prepurchased equipment 
required at the overseas stations has been booked 
for commercial overseas transportation and it is 
estimated that 9521 of all prepurchascd equip- 
ment required at these stations is at, or en 
route to, the sites. 

Burns and Roe is continuing to develop the 
Real Property Equipment Operation and Main- 
tenance handbooks for all sites. Spare parts 
requirements for all stations are being developed 
and listings will be processed in accordance 
with W.E. instructions. 

PLANS FOR JULY' 

Construction is expected to begin at Eglin 
AFB and White Sands. Construction at the 
Bermuda and Canary Island stations and mod- 
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ification of the Indian Ocean Ship, Coastal Burns and Roe will, therefore, be engaged in 
Sentry, is scheduled for completion by the end construction, modifications, and retrofit work at 
of July. almost every station during the month of July. 

INTERNATIONAL BUSINESS MACHINES CORPORATION 

ACTIVITIES DURING JUNE 

Systems Design 

A meeting was held with W.E. representatives 
on the configuration and interrelationship of the 
TTY system operating with the real-time chan- 
nel TTY subchannels. Representatives con- 
sidered the problem of: (1) the simultaneous 
presentation of TTY radar from one site to two 
real-time subchannels, and (2) the inability 
to recoup messages which the computer had 
usurped because of failure to obtain normal 
end-of-message coding after addressing the com- 
puter with radar data. 

The first problem will be solved by having 
the monitor program use one subchannel as 
prime source and revert to the second when 
data from the first is being received incorrectly. 
The second problem will be resolved (with 
NASA approval) by adding another TTY output 
which will be used to print the message received, 
from the detection of the error in the data 
until the next end of message was received. The 
operation of the radars (FPS-16, Verlort, and 
MPQ-31) was clarified with NASA and Bendix. 
The conversion factors are proper to reconvert 
the octal TTY numerical code to the proper 
binary equivalents. 

Programming 

Work continued on the coding and testing of 
all phases of the Project Mercury computing 
system. The launch phase registered consider- 
able progress in the planning and coding of all 
sections. Progress in the output area was 
hampered by changes in acquisition formats and 
the additional requirement of special outputs 
from GSFC to Bermuda. The monitor phase 
registered its progress in the systems testing area 

and in the preparation and testing for the Wal- 
lops Island demonstration. Other progress in 
monitor was stalled by revisions in output and 
launch specifications, and by the need to con- 
sider proposals for other modifications to the 
system. 

Subsequent to last month’s report, there have 
been several meetings during which significant 
developments occurred. On May 24, a meeting 
was held at the SCC with representatives from 
NASA, B&R, and Geonautics, Inc. to review 
progress in the site surveying and to reconfirm 
requirements. On May 25, a meeting was held at 
SCC with NASA representatives to discuss 
standard error calculation, weighting, orbit 
capability, and plotboard at GSFC. At this 
meeting, IBM was advised of requirements for 
GSFC special output to Bermuda and the pos- 
sibility of a more elliptic orbit. A meeting was 
held May 31-June 2 at the SCC with W.E. 
representatives to discuss low-speed TTY address 
code changes. On June 8, a group of IBM repre- 
sentatives visited the Wallops Island site. The 
visit was very profitable, especially because it 
provided an opportunity to see the consoles, 
radar, acquisition aids, converters, and TTY 
equipment. 

On June 6, 7, 13, and 14, Dr. Paul Herget, 
IBM consultant, met with IBM programmers to  
discuss launch phase, Bermuda phase, edit, orbit 
cnp&i!ity, e~pcisllp,  testing pmcednren 
for the differential correction process. On the 
latter, he aided in IBM attempts to establish 
an orbit standard as a basis for measuring the 
effectiveness of the process under a variety of 
perturbed input conditions. His visits to the 
SCC will be more frequent than during the 
past few months. On June 13, STG representa- 
tives met at the SCC to give final approval to all 
specifications in the launch phase. Only a few 
details remain to be finalized. 
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Goddard Orbital 

The low-speed input program was completed, 
except for boresight correction and additional 
magnitude cheek. Considerable progress was 
made on the planning of the GSFC high-speed 
input program. IBM virtually completed the 
prograiiiniing of the low-speed edit program and 
is now making several test runs for evaluation. 
The plotted results of these tests semi to indicate 
that I E M  will havc to niotlify its present 
mt.thod. Initial tcsting of the coniplcte orbit 
phase propranlining system using error-free 
orbit and randoni-(w-or orbit simulation tapes 
showed renicirkable cotivcrgc.ncc. success with the 
proposed differential corrcction techniques. In- 
tensive investigation of test results led to mod- 
ifivations of the basic control differential cor- 
rection programming which will further improve 
the correction process. Tlic cocling of the pro- 
gram that calculate+ the tiiiic to fire rctrorockets, 
givcm 21 spcrificvl landing area, or gcaneratcs the 
re-entry trajectory for a given titiic- of retro- 
rocket firing, was conipletcvl, excrpt for the 
calc~nlation of olapstvl c-ap+ulc time to rctrofire 
and thc cwrrt.q)ontling incrcnit~ntal clock sclt- 
tingb. Test calculation+ havc  been prepared 
and testing begun. 1 he program that computes 
acquisition data for remote site+ wa+ coniplcted 
ant1 is rcatly to be iric*orporatcd into tlic Merrury 
system. Thc program that computes all the 
output for the C a p .  Canaveral displays, except 
retrofire. tinice and corresponding landing points 
and orbit capal)ilitv, was coded and is partially 
c-lit-c-kctl out. The output programs have suf- 
fervd a great dral froin various ch;uige+ (luring 
the, pa+t niontli. Tliv acquisition data program, 
c-ontplrtetl only recently, had to be discarded 
1 ) ~ v ~ : i i i s ~ ~  of a drastic change in tlie format; tlie 
new vvrsioii is being writtcn. IBM needs a 
program for special TTY outputs from GSFC 
to the Bcrniutla Control Center. I t  also needs 
ii program that  handles the clocks (or times) 
relating to retrofiring. Tlic GSFC plotboard 
display program is near completion. In the 
GSFC orbital phase of tlic monitor program, 
nimulattd tcsting is continuing with the dif- 
ferential correction program, which has under- 

r '  

gone substantial alteration in the past month. 
Monitor's control over high-speed output was 
checked out and incorporated into the system. 
Low-speed output routines were rewritten to 
conforni to changed specifications. The Wallops 
Island demonstration was prepared and tested 
with available TTY equipment. High-speed 
test patterns sent from Wallops Island were 
received in tlie computer and logged successfully 
on magnetic. tape. Data sent from a local TTY 
transmitter was reccivetl and scnt to the local 
TTY printer. 

Final checkout of the coiiipletc simulator 
program is being condurtecl. This program will 
enablc IRM to genrrate launch data (Burroughs 
GE, IP 709, and radar) ant1 corresponding orbit 
and re-cntry observations for all sitcs. This in- 
eludes the powered and unpowercd observations 
over Bermuda. Tests wcre run using previously 
coniputcd orbit information. IBM is delaying 
the gencration of additional tapes until it re- 
ceivcs the new r and v for an elliptic- orbit from 
NASA. IRA1 receivcvl a second set of data from 
STL, which contains Burrouphs/GE data for a 
typical launch. This data also c-ontains the as- 

kociated c1ircv.t display information that will be 
iiwd for thc open-loop simulation. I R M  a l k o  

has operational IP 709 data for eight launches. 

Bwnauda 

I l i e  past month was used to polish up the 
rditing, smoothing, and short-arc rout in(\+ of the 
Bermuda propxiiis, bring the loosc ends to- 
getlicr, and coordinate their u s c  with monitor. 
Thc Beriiiutla monitor system was organized 
and conipilctl and tiioriitor/sililulator operation 
was tested. Tests will be niii(lc, using the Ber- 
muda 709 machine w i t h  its uniquc ronfigurnt ion 
of on-line cqnipinent. Bermucla high-speed in- 
put will be tested w i t h  real-time c.cluipiiient, nnd 
thtx Bermuda tclenlc.try input routine is cotled 
a n t 1  partially c1ic.c-kc-d out. A n  interim progriini 
for Bermuda high-sptvvl input da tn  is being 
writtcn to be tcstecl with the* monitor system 
at Bermuda. IJntil incorporated into the 
Bermuda system and tested :IR a unit, i t  is 
doubtful that any more changcs will be rnadtl. 
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Launch Phase Diagnostic checkout of the high-speed input 
programs cannot be accomplished until the four 
channel receivers and transmitter are installed. 
This installation is scheduled by the first week 
in August. 

Checkout of the 709 system at Bermuda w*as 
accomplished on schedule. A few minor prob- 
lems involving air conditioning and power r e p -  
lation are evident and are being reconciled with 
the proper Team Members. 

Unit test of the real-time channel progressed 
satisfactorily. Completion of this unit test de- 
pends on interface implementation with other 
Team Members. Preliminary analysis indicates 
that testing will be completed approximately 
August 15, 1960. All IBM-controlled cahling 
was delivered. All IBM equipment, with the 
exception of the transfer register, was delivered 
and installed. It is anticipated that the transfer 
register will be delivered and installed Ijy the 
middle of July. 

The switch unit, data quality monitor, digital 
junction hox, and interface junction hox were 
shipped. Installation of the duplexed telemeter 
events buffer is scheduled to begin on June 20. 
Other Mercury Control Center equipments 
necessary for the Cape Canaveral Local Test 
continue to he expedited. Items of equipment 
necessary to implement the interim test system 
hy i2ugust 15 (SCC communication with Cape 
Canaveral) are also being expedited. 

-411 IBM-controlled equipnients for GSFC are 
on schedule. 

The specifications for the launch programs 
are complete with the exception of some details 
concerning the re-entry phase, and the treatment 
of raw radar data. The majority of the basic 
agreements were written for the monitor 
program controlling launch, including those on 
input and output transmission and format. 
Monitor control logic during launch is almost 
completely formulated. Flow diagramming of 
monitor launch routines began again after 
revised specifications obliterated previous work. 
Additional programmers were assigned to the 
coding and testing phases. IBM expects to be on 
schedule at the end of July. 

Mercury. Control Center Simulation 

The Mercury Control Center and Bermuda 
open-loop programs were coded and are being 
checked out. The latter program will read a 
previously prepared Bermuda monitor log tape 
and present the display data over the high-speed 
lines in real time. The final checkout of these 
programs must wait until IBM has tapes that 
were actually written by the monitor program. 
These tapes will be prepared using the regular 
simulation program. Programming of the closed- 
loop system is underway. 

Special Equipment 

Over-all procurement (manufacturing) of 
special equipment is approximately 75F com- 
plete. Installation plans are complete for all 
areas. Tools and test equipment are complete 
and in process of being shipped. Personnel 
asPignments to Bermuda, Cape Canaveral, and 

the month. 
Unit test of the real-time channel at the SCC 

is progressing steadily despite the many prob- 
lems encountered in effecting interface with 
TTY and high-speed receiver equipnients. These 
problem areas were resolved by the respective 
Team Members. 

Diagnostic checkout of the TTY program 
(loop and output) is approximately 757,  com- 
pleted. The input diagnostics are checked out. 

SCC wiii have been iiuplemeuied Ly kc-  eiid s f  

Launch Subsystem Testing 

IBM has deliv-ered the following sets of Ac- 
ceptance Test Requirements ( ATR ) to Western 
Electric: ( 1 )  Wallops Island Test; ( 2 )  Cape 
C~II~.IP~B! Lr?c~l Test; 2nd r3b Rermnda Siih- 
system Test. The interim (SCC ) launch suhsys- 
tem test documentation is completed and ready 
for submission to W.E. Comments from W.E. 
on the Wallops Island test were received and are 
being incorporated into the test plan. Some 
special input/output programs were written to 
augment testing, and these programs are being 
checked. The Wallops Island demonstration, 
utilizing TTY and high-speed inputs, will be ac- 
complished prior to July 1. 
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PLANS FOR JULY 

IBM will continue its efforts on simulated sys- 
tem checkout. I t  will incorporate additional 
programs into the system and intensify its test- 
ing efforts of the mathematical models. The 
Bermuda systeni will be tested on the Bermuda 
709. Delivery of the plotter to the SCC is ex- 
pected. I t  will be used to test this program. The 

real-time channel will be operative and the 
Wallops Island demonstration will exercise high- 
and low-speed transmission facilities. Real-time 
channel installation and interface checkout will 
be completed at Bermuda. The Cape Canaveral 
Local Test (ATR No. 2 )  will be accomplished. 
IBM will complete preliminary over-all launch 
subsystem test specifications and begin work 
on interference testing. 

KEY TO IBM PROGRAM CHART 

A. Rough Flow Chart and Functional 
Description: 

A statement of the general functions 
and functional relationships of each 
major subsection. 

B. Detail System Specifications: 
The detailed statement of functions 
-what must be performed by each 
subsection. 

C. Detail Flow Chart: 
Shows in detail the relationship be- 
tween each part, and carries the 
subsection diagrams at least one 
level deeper. Coding may proceed 

directly from these charts and need 
not require full system comprehen- 
sion on the part of the coder. 

Translation of the detailed flow 
charts into machine language (SOS 
or FORTRAN subroutines). 

The establishment and trial of sets 
of test data for each subsystem by 
itself. 

The testing of the entire system in i t s  
actual environment. 

D. Coding: 

E. Checkout: 

System Checkout: 
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IBM PROGRAM 

GODDARD SPACE 
FLIGHT CENTER 
0 RBlTAL 

A 
B 

INPUT CYCLE c 
D 
E 

A 

EDIT-COMPUTE E 
(ORBIT) 

D 
E 
A 
B EOIT-COMPUTE 

(REENTRY) 

E 

A 
B 

OUTPUT CYCLE C 
D 
E 

A 
B 

MONITOR C 
D 
E 

A 
B 

SIMULATION C 
D 
E 

BERMUDA 
A 
B 
C 
D 
E 

ESTIMATED % ot TOTAL COMPLETION: 
TARGET: 

GODDARD LAUNCH 
A 
B 

D 
E 

A 
B 

D 
E 

COMPUTE C 

CONTROL C 

A 
B 

INPUT-OUTPUT C 
D 
E 

CURVE-FITTING 
ESTIMATED % of TOTAL COMPLETION 

TARGET 
SYSTEM CHECKOUT 

SIMULATE0 
ACTUAL 

LEGENI 

S 

I 
I 

I 

I 

I 

0 
1959 I 1960 

A s 0 

:HEDVLED (1111 A STATUS 6-30-60 

ESTIMATED X 
TOTAL ORBITAL 
SYSTEM 

10 

20 

10 

5 

25 

15 

15 
100% 
- 

ESTIMATED % 
TOTAL LAUNCH 
SYSTEM 

65 

15 

15 

5 
100% 
- 
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DESIGN AND ENGINEERING 
TELEMETRY 
DATA PROCESSING 
RADAR MODIFICATION 
VEHICLE COMMUNICATIONS 
ACQUISITION AIDS 
GROUND COMMUNICATIONS 

PROCUREMENT 
AND PRODUCTION 

TELEMETRY 
DATA PROCESSING 
RADAR MODIFICATION 
VEHICLE COMMUNICATIONS 
ACQUISITION AIDS 
SPECIAL DATA PROCESSING 
GROUND COMMUNICATIONS 

DOMESTIC TRANS PO RTAT I ON 
NASA-DEMONSTRATION SITE, 
WALLOPS ISLAND 
BERMUDA 
CAPE CANAVERAL, FLORIDA 
GRAND CANARY ISLAND 
MUCHEA, AUSTRALIA 
WOOMERA, AUSTRALIA 
ZAN ZlBAR 
KAUAI ISLAND, HAWAII 
KANO, NIGERIA 
INDIAN OCEAN SHIP 
GUAYMAS, MEXICO 
POINT ARGUELLO, CALIFORNIA 
CORPUS CHRISTI, TEXAS 
CANTON ISLAND 
ATLANTIC SHIP 
WHITE SANDS, NEW MEXICO 
EGLlN AFB, FLORIDA 

MAJOR EQUIPMENTS 
1959 1 9 6 0  I 

3 N 
9 1‘ 

E 
z 
2 
2 

50 

I 
3 

6-30-40 A 

LEGEND 
SCHEDULED ACTUAL 
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OVERSEAS TRANSPORTATION SCHEDULE 
1960 

1 U LY A U G  F E B  R - A P R  M AY I U N E  

EAST COAST 
PORT OF 
EMBARKATION 

BERMUDA ZII 
A 
6 

4 
24 

a 
23 

GRAND CANARY 
ISLAND 

8 
A 

1: 

I 

# 
5 

ZAN Z I BAR 

KANO, NIGERIA 

WEST COAST 
PORT OF 
EMBARKATION 

MUCHEA, 
AUSTRALIA 
KAUAI ISLAND, 
HAWAl I 

WOOME RA, 
AU ST RALl A 

A" 

A 
7 

CANTON 
ISLAND 

NOTE: IN MANY INSTANCES, SHIP- 
P I N G  SCHEDULES ARE SOME- 
WHAT AHEAD OF ON-SITE DATES. 
iii;j IS ZUE T 2  TEE REL.A.T!VELV 
INFREQUENT SAILING SCHEDULES 
OF COMMERCIAL CARRIERS. 

NOTE 'A' TRANSPORTATION 
SCHEDULE FOR FAA EQUIPMENT 

NOTE 'B' 
SHIPPING SCtitDuLES ARE 
BEING WORKED OUT 

1 I 1 I I 

M A R  I APR I M A Y  I J U N I  J U LY I A U G I S E P T I O C T  

LEGEND 

IN TRANSIT LATEST ARRIVAL DATE 
AT WAREHOUSE 

A DUE AT SITE INLAND 

0 DUE AT WAREHOUSE 
TRANSPORTATION 
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I11 
DETAILED PROJECT SCHEDULES 
AND STATION IMPLEMENTATION 

This section highlights the status of imple- 
mentation of Mercury stations and discusses 
consolidated schedules in  design and en,' wneer- 
ing, procurement and production, and transpor- 
tation to domestic and overseas stations. 

Progress on each item is shown on the chart 
1)y the black portion of the bar. If the item is 
on schedule, the black portion is carried to the 
end of the month. If the itern is behind sched- 
ule, the length of the line indicates the amount 
of work accomplished. The reasons for the 
dclay, the impact on over-all schedules, and the 
action required to bring the item back on scliecl- 
nle are discussed in the narrative portion. Prob- 
lems coiiiinon to more than onc site are cliscussccl 
in the following paragraphs. Schedule problems 
pertaining to only one site are discussed under 
that site. 

The Over-all Project Schedule Chart was re- 
vised to indicate the new scheduling intervals 
developed by W.E. and NASA during June. 
This chart, as well as each site chart, reflects 
the current schedule for dynamic testing, in- 
cluding the flyover of the instruniented aircraft. 
It is at the end of this activity that the site is 
considered complete and ready for NASA ac- 
ceptance. 

Over-all design and engineering for tlie major 
equipnients is reported on schedule. This is re- 
flected in the Major Equipment Chart and covers 
the basic Mercury program. However, on this 
same chart, delays are reported in procurement 
and production for data processing. The one- 
week delay in data procesbing is duc to tlie late 
ordcring of the polar-to-cartrsiall coordinate 
cc)nvcbrttkr for Eglin AFB. During June., spwifi- 
c*ations for this unit were sul)niitted to Milgo for 
price. and delivery, and at this time, no clc.lny 
is expected in implementing the Eglin site. 
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CAPE CANAVERAL, FLORIDA 

The LH quad helix command antenna and the 
command and transmit pedestalk have not ar- 
rived on site. These itenis were scheduled for 
shipment from Cubic on June 28. Installation 
at  this site is progressing according to schedule. 
Even though the telemetry receiving and display 
equipment was delayed because of the receril 
work stoppage at this site, it  is expected that 
this equipment will lie installed and static-tested 
on time. 

On June 21-22, representatives of NASA, Mc- 
Donne11 Aircraft, Stroml)erg-Carlson, Bendix, 
B'I'L, IBM, and W.E. attended a simulation in- 
terface cable conference at Cape Canaveral. 

The McDonnell procedures trainer is sched- 
iilvd to arrive at the site about July 3. Other 
simulation equipnients will arrive and he in- 
stalled during July and August. 

Equipment installation at Grand Turk Island 
was held up three days because the Bendix in- 
stallation team was delayed at  Cape Canaveral 
to assist with equipment installation at the 
Mercwry Control Center during tlie recent strike 
at Cape Cariaveral. The team arrived and began 
installation on June 21. Erection of the trans- 
mitting antenna and receiving antenna towers 
is almost coniplete. 

Erection of these towers at Grand Baliama 
Island is also alniost complete. Telemetry and 
radio equipment is in place. Further progress 
awaits tlie arrival of cable and cabling infor- 
niat ion. 

Final inspection of the erected towers at 
Grand Bahania and Grand Turk 
iiiatle Ily B&K representatives on 
July 1. 

islands will be 
approximately 



BERMUDA ATLANTIC SHIP 

All major mechanical and electrical equip- 
ments were delivered to the site except for ad- 
ditional cable tray parts. Installation is now 
proceeding in all areas. IBM is exercising the 
computer and making it available to their 
programmers for test runs. Stromberg-Carlson 
has approximately '50% of their installation 
work completed, with all of their equipment on 
hand except wall maps. BTL is monitoring 
Stromberg-Carlson work and, with the assistance 
of IBM and Bendix, is planning for the testing 
phase. Bendix has been somewhat handicapped 
because of the lack of interconnecting cable be- 
tween equipnients. However, a large portion of 
the cable arrived near the end of the month. 

The Telemetry, Control, and Computing 
(TCC) Building at Coopers Island is in its final 
construction phase. The air-conditioning units 
are operating on a full-time basis and are under 
automatic control. On June 21, RCA moved 
their first piece of equipment into the FPS-16 
Building. The second floor was completed, and 
the first floor is nearing completion. The an- 
tenna tower was completed. The power building 
was painted and the interior partition erected. 

The fuel tanks and the piping to the genera- 
tors was completed. The connection of power 
to the Verlort radar stand was virtually com- 
pleted. The equipment was on the air and track- 
ing aircraft hy June 17. The active acquisition 
aid tower was erected and the antenna put in 
place. The associated boresight tower founda- 
tions were poured and the erection of this, the 
last tower, awaits only the clearing of the RCA 
equipment from the area of the guy supports. 
The trenching for all remaining cables was 
started and the cables are expected to be in place 
by the second week in iuiy. 

The Receiver Building at Town Hill was com- 
pleted except for permanent doors and windows. 
The diesel generators arrived on June 20 and 
were placed in the power building, which lacks 
only the final painting and trim to be completed. 
The grating and handrails for the AR tower ar- 
rived and were installed. The existing cable be- 
tween South Road and Town Hill was staked 
out, with the assistance of Air Force personnel, 
in preparation for laying the new cable. 

The schedule for the Atlantic Ship, Rose Knot, 
was moved up to allow for interference test. 
The Rose Knot arrived in Jacksonville, Florida, 
on June 24 and modification work began on June 
27. This work is scheduled for completion on 
August 15 and the BRI is August 31. 

-411 steerable antenna tower work, together 
with the new kingpost, was prefabricated. This 
included the placement of grating, mounting of 
the platform access doors, and prime painting. 
The antenna tower platform for the top of the 
mainmast was also prefabricated. 

The motor generator sets and switchgear are 
scheduled to arrive at  the Gibbs shipyards on 
July 27 and August 2, respectively. 

GRAND CANARY ISLAND 

Construction is proceeding on schedule and is 
expected to be completed by July 12. The BRI 
for this site is July 25. During the month, in- 
stallation of ductwork for the air-conditioning 
system at the TBrC Building began and trans- 
formers at the S-band radar tower were installed. 
Interior lighting, fixtures, electrical wiring, and 
partitions were installed at the diesel generator 
and T&C buildings. The two buildings are being 
painted and entrance roads and parking areas 
for both are completed. The major items yet 
to be installed are the fencing for all areas and 
the completion of the power line to the Verlort 
radar. Preliminary testing of the power and air- 
conditioning circuits will begin on June 20. 

All prepurchased equipment has been de- 
livered to the site with the exception of some ac- 
cessories. These accessories have been purchased 
and are being expedited. 

U N O ,  NIGEKLA 

Award of construction contract was made and 
construction began on June 8 at both the Dorayi 
site and the Posts and Telegraphs transmitter 
area. The generator building and the T&C 
Building for both locations were staked out and 
work began on the construction of field offices. 

Cable trays, power distribution panel, and 
the fire detection system arrived in Lagos, 
Kigeria, on June 6. This equipment, plus the 
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General Construction progress at Bermuda. The FPS-16 Building is on the right and the 
Telemetry, Control, and Computer Building is on the embankment in the rear. 

The Verlort antenna tower c a s t s  its shadow across the  v a n  hardstand foundation 
on Grand Canary Island 

2 1  



Nat ive  workers excavating the foundation for the Telemetry Building at Zanzibar. 
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prepurchased equipment which arrived on May 
20, was stored under full security at Lagos, pend- 
ing the award of a construction contract, and is 
now being shipped by the contractor to the site. 
The remaining prepurchased equipment is now 
en route via coniniercial overseas transporta- 
tion and is scheduled to arrive at the site by 
July 23. 

ZANZIBAR 

Site construction began on May 24 and all 
work is scheduled for completion I)y August 1. 
Excavations for field office, power hilding, T&C 
Building, and the transmitter huilding are coni- 
plete. Road construction 1)y the Zanzilmr Puldic 
Works Department was started May 2 and was 
scheduled for completion by the end of the 
month. 

All prepurchased equipment, except switch- 
gear, water treatment equipment, fire-fighting 
gear, and subniersihle well pumps, are en route 
and will arrive at  the site by July 8. The re- 
niaining equipment was scheduled to depart 
from New York City on June 24 and arrive at 
the site on August 15. 

INDIAN OCEAN SHIP 

Modification work on the Coastal Sentry is on 
schedule. To allow for interference test, this 
work is now scheduled for completion on July 
12 and installation will begin on July 29. The 
survey, to determine structural and electrical in- 
conipatildities, was conducted by W.E. and in- 
dicated a need for further modifications to the 
deck structure and supports for all H F  radio 
antennas. 

All structural work on the steerable antenna 
tower platform for the acquisition antennas was 
conipleted except for mounting facilities for re- 
placement of AMR’s VHF antenna. The steer- 
alile transmitting and receiving antenna tower 
platform was completed, including structural 
reinforcement of the supporting 1)ulkheads. 

AMR equipment in the telemetry rooni was 
made dustproof hy sealing under plastic sheets. 
Heating and ventilation was arranged so as to 
keep the relative humidity below 50% during 

construction and alteration work. Air duct in- 
stallation was completed. 

The radio transmitter and generator roonis 
were stripped and the hatchway between the 
floor of this space and the ceiling of the tele- 
metry rooni was enlarged so that Bendix equip- 
ment could he brought into the telemetry rooni. 
Other structural changes were made to permit 
moving equipment into the air-conditioning 
equipment room. 

On June 17, W.E. forwarded a letter to NASA 
describing a survey and recommendations for 
shipboard modifications which are necessary to 
iniprove performance of the electronic equip- 
ment. 

On June 20, W.E. furnished B&R revised 
sketches for the horizontal cage receiving an- 
tenna. The revision was necessary to reduce 
structural requirements and to eliminate the 
conductive materials for mounting this type of 
antenna configuration. 

MUCHEA, AUSTRALIA 

Construction was continuing on schedule and 
the BRI of Octoher 1 was expected to be met by 
W.R.E. The steel structure for hoth the T&C 
Building and the generator building was coni- 
pleted. The concrete subfloor for the T&C Build- 
ing was 80T complete and all requested con- 
duits have been provided. Concrete work for 
the horesight towers is conipleted and the towers 
were being painted prior to erection. Diesel gen- 
erator sets were scheduled to arrive at Free- 
mantle on June 24. Arrangements were made for 
delivery to the site and installation was to hegin 
upon arrival of the sets. 

WOOMERA, AUSTRALIA 

Construction was continuing on schedule and 
the BRI of October 1 was expected to be niet. 
The concrete foundation for the T&C and gen- 
erator buildings was completed and the steel 
framework for the generator 1)uilding was 
erected. The service road was completed except 
for sealing the surface. Work continued on the 
niain waterpipe line, sewage trenches, and septic 
tanks. Diesel generators are expected to be in- 
stalled by the middle of July. 
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Acquisition antenna platform on the mainmast of the Indian Ocean Ship. 

CANTON ISLAhi  

The Seahees Iiegan construction on May 23 
and all work is scheduled for completion by 
Octoher 1. The erection of the campsite and the 
excavation and grading of the TLC Building 
and the generator Indding are complete. Work 
began on the outside utilities and foundations of 
hoth lmildings. All towers were survered and 
staked out. 

The intial shipment of prepurchased equip- 
ment arrived at Canton Island on Map 18. An 
additional shipment arrived at Honolulu on Ma?- 
53 and csz:idera?ion was heinp given to having 
this and subsequent materials air-shipped from 
Honolulu to Canton Island. 

K4UAI ISL4ND, HAWAII 

Construction is proceeding on schediile to 
meet a BRI of Septeniher 9. It is estimated 
that the T&C and the generator Imildinps \*.ill 
he completed by July 1. The S-hand radar 
tower foundation was conipleted on June 19. 

Tvpes I and I1 antenna tower foundations were 
finished on June 17 and tower erection hegan 
on June 21. The Types I and I11 boresight tower 
foundations were completed on June 15 and 
tower erection began on June 20. 

All prepurchased equipment is now on site 
T+ it11 the exception of switchgear. motor control 
centers- and the fire detection s!steni, which 
is scheduled to arrive 11y July 1. 

POLVT ARGUELLO, CALIFORNIA 

Construction Ijegan on May 23 and is sched- 
d e d  tor compieriori A i p s t  I! te meet_ a <e!>- 

teniher 9 BRI. The foundations for the TLC 
antenna tower have Iieen poured and tower 
construction began during the week of June 2';. 
Foundations have also been poured for 110th 
telernetr?- towers adjacent to the telemetry 11uild- 
ing. Excavation for the four-unit generator 
I~uilding has been completed and foundation 
pouring hegan on June 23. Rough clearing and 
grading has been completed for the Verlort 
radar site and the access road. 
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Navy construction battalion personnel pouring the first concrete for the 
Telemetry Building on Canton Island. 
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Floor slab for the  Telemetry and Control Building being poured, Kauai Island. 

Two boxes of electronics test equipment have 
heen received from Bendix Radio and two boxes 
of Milgo Corporation equipment spares are also 
on site and have heen placed in storage. Trans- 
formers and switchgear. the only remaining pre- 
purchased equipment required, are scheduled to 
arrive on July 5 and July 15. respectively. 

GUAYIIZAS, MESICO 

The construction contract was awarded to 
Chapultepec, S.I.. Ilexico City. D. F. Construc- 
tion hegan on June 2 and all work is scheduled 
for vornpletion Ii? Sel~ternlier 15 to meet the 
BRI of Septemlwr 25. 

Excaration for the generator h i l d i n g  has 
been accomplished and excaration for the TSC 
Building is in progress. Construction is pro- 
ceeding on schedule. The %-.E. site manager 
and the BSR construction superintendent ar- 
ri\ed on site June 4. 

A4rchitect-enpineer d e s i p  work concerning 
construction plana and sperifirations is complete. 
Site survey work was conipleted and information 

forwarded to B&R on May- 23. Soil testing was 
completed on June 10. 

The prefabricated Imildings. diesel generators. 
receiver and transmitter towers. and horesipht 
towers arrived at the site June 10. K i t h  the ex- 
ception of the penerator switchgear, all remain- 
ing equipment has heen released from the ven- 
dors' plants and is at or en route to Sogales, 
-1rizona. This equipment is scheduled for trans- 
ahipnient to the site hy July 1. The switchgear 
is scheduled to arrive at the site by July 22, 
which is compatible with the construction 
schedule. 

WHITE SA3DS. NEW' MESICO 

Team Vembers comments hare  been received 
on the Iniplenientation Plan for KSMR. The 
comments will he included in Issue 1 of the 
plan which will be prepared early in July and 
;uhniitted to 3-4S.A for approval. 

Construction bid% for 'A SMR w-ere received 
June 27. Awards of construction contract will he 
made on July 19. Conptrnction work is to start 
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July 25, and be completed on September 2. The 
BRI is September 16. 

The receiver and transmitter towers and bore- 
sight towers, the only prepurchased equipment 
required for this site, are ready for shipment. 
This equipment is being temporarily stored at 
the vendor’s plant and is tentatively scheduled 
for delivery to the site in early July. Scheduled 
delivery is coinpatible with the site construction 
sc4ietl ule. 

CORPUS CHRISTI, TEXAS 

Construction is schedulc~tl for completion on 
August 8 to nice-t the BRI of Septenibcr 10. 

Prcfabricated buildings, boresight towers, air- 
liantllirig units, watcr chillers, watcr tower 
pumps, and cooling towers have  been received 
at t l i c  sitc. The reniaining prepurchasetl equip- 
nient (iiiotor control centers, underground 
cables, antl receiver and transmitter tower) is 
scheduled for delivery by July 1. 

Negotiations for leased-line services required 
for Project Mercwry are now in progwss with 
the Southwestern Bell Tcltylionc Company. 
The loc.al power and water conipanics are con- 
structing facilit it-* for t h e  Mercury installations 
at the present time. 

EGLIN AFB, FLORIDA 

Bids for coustriwt ion were solicited on June 6 
ant1 proposals ;ire the by June 27. Construction 
is sclic~tluletl to begin July 25 and to be com- 
plctrd Scpteinber 2 to meet the September 16 
HRI.  

The rccc.i\c.r a n t 1  trmsniitter towers and bore- 
sight towrrx, tlie only prcyn-chased equipment 
rt~tluircd for this sitc, are ready for shipment. 
1 Iris c.quipinmt is bcing temporarily storetl at 
tlic vendor’s plant and is tentatively scheduled 
for delivc.ry to the site in early July. Scheduled 
tlclivcry is coinpatiblc w i t h  the sitc construction 
s ~ ~ l ~ c t l i ~ l c .  

r 7  

GODDARD SPACE FLIGHT CENTER- 
IBM SPACE COMPUTING CENTER 

IBM ;inti W.E. rrpresentativcs met at SCC to 
disc.uss TTY and coinputillg interface problems 

involving programming. Agreements were 
reached on: (1) methods to be used to introduce 
redundancy of data brought about by the 
Bcrniuda backup routes; (2) computer input 
patching arrangements; and ( 3 )  a computer 
alarm arrangement. IBM agreed to provide a 
trouble printout for the GSFC conlputers which 
would be activated when n computer receives 
unusable data. This printout would specify 
‘I‘TY input o v ( ~  which the bad data was received 
and print out thc bad data in blocks of 60 
characters. 

W.E. rcy~re~cntatives visitcd SCC to assist 
AT&T Long Linen in testing TTY equipment antl 
to obwrvc any possible design trouble that 
rniglit exist. I t  appears that t h e  TTY input/out- 
put coniputrr cquipnient is satisfactory although 
ttwre is sonic dificulty in the computcr’b nicrnory 
circuit. Tests are continuing so that all tlcfects 
(’an he cleared as soon as possiblv. 

MERCURY CONTROL CENTER 

Stroiiiberg-Curlsoil’s installation was tlcl;iyt-d 
tliree days during tlic niontli btwiuat. of thv 
rtwmt strikv at Cape Canovcbriil. 411 of tlie 
Stroiiil)erg-Carlsoii consoles for tlic Control 
Center are in place ant1 wiring is i u  proprcss. 
Tlicrc. has been a delay in provitliug t r c d  c-harts 
and snniniary displays. This itvni is proulinc-tl 
for tlclivery on July 15. 

Retrofit work iit this site began on June 7. 
Design work was c~oinpletc~tl on Junc 10, bitls 
solicited on J u n e  14, and proposals rcceivccl 
on Junta 24. Retrofitting began on June 27 and 
is sclic~dulctl to be acc~o~~iplislicd by July 9. 
During the reporting pt.rioc1, most of the Bentlix 
effort was tlcvotecl to the installation of tc-le- 
phonc equipment. Wiring of tlie coinbinctl (lis- 
tributing franic in the Tel-3 Building was tlc- 
layed until Junr 15, awaiting delivery of the 
cable rack. Installation in the  co~~i~nuiiic~;itiorls 
c.qiiipnient room is approxiinntcly holf c.on~plc.tc-. 
Beiitlix installers are working two shifts on a 
48-hour wrek to c.oiiiplcxtc installiition by J u l y  9. 

At th(. MtXrcury Projrc-t Miiniige’rs‘ Mc-ct ing o f  
Jllllc. 22 ,  B(,n(]ix Pacific- iridic*iitc~l that 11t-co111- 
lllutlltors will be sllil)1)(d ;ind fixc-cl a t  this sift.. 
‘rllis fix illvolv(,s ;I c.ll;irlpv i n  the, cal)iic*itor, 
ch:lnpe in thr  (]iodes, iund the additioll of ;I 
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sheet-metal duct to change the direction of the 
cooling air. It is expected that these changes 
can be made in about four hours. It was also 
pointed out at the meeting that, although the 
Canoga Corporation 1864 converter and the 
Ampex recorder will not arrive on site until 
July 1, neither of these delays will affect the 
required dates. 

The IBM installation supervisor is now at the 
site and the IBM equipment began arriving the 
week of June 20. 

NASA-DEMONSTRATION SITE, 
WALLOPS ISLAND 

During June, component demonstrations of 
telemetry, capsule voice, timing, data processing, 
and transmission equipment were conducted. 
Subsystem demonstration of telemetry is sched- 
uled to start July 10 and initial dynamic testing 
of the site, using the instrumented aircraft, is 
scheduled to begin August 1. -411 major equip- 
ments, which were reported delayed in  last 
month’s report, were shipped or are now at the 
site. The only remaining shortage at this site 
is the dipoles for the acquisition aid equipment. 

Western Electric authorized B&R to solicit 
bids for a retrofit construction program which 
is expected to begin about July 5. This work 
included the addition of three rooms in the 
hangar area of the Special Projects Building, 
conversion of existing lighting in the telemetry 
room of the Special Projects Building to 
dimmable control, addition of a power outlet for 

the auxiliary hardstand, and addition of a p a r d -  
rail along the west edge of the Special Projects 
Building roof. 

A firing of a Scout missile at Wallops Island 
in July is expected to provide W.E. and Team 
Xiembers with an opportunity to utilize some 
some of the Mercury equipment and demonstrate 
its operation. 

Demonstration of high-speed data transmis- 
sion was made from Wallops Island to the SCC. 
Data was successfully transmitted but tests were 
inconclusive because of the short duration and 
static nature of the pattern. Bendix Pacific re- 
quested that the computer program print out 
the results of such a transmission over a longer 
period to obtain an indication of the reliability 
of the complete loop. When the timing generator 
is installed and operating at Wallops Island, it 
will be possible to transmit the changing pattern 
directly from the radar readout. 

Western Electric representatives visited Wal- 
lops Island to witness Bendix Radio’s demonstra- 
tion for NASA of the TTY portion of the 
disital-to-TTY conversion subsystem. The dem- 
onstration indicated the need for more detailed 
instruction on TTY circuit maintenance pro- 
cedures especially written for technicians who 
do not have experience in this field. 

Eduipment for the Ya\y recovery program 
will not be available to meet the August 22 
xhedule date desired by NASA because of late 
firming up of requirements. Currently, it is 
estimated that these facilities will be installed 
and tested by September 29; however, every 
effort is being exerted to improve this date. 

31 



SITING TEAM 
SURVEY 

DESIGN CRITERIA 

SPECIFICATIONS 
AND DRAWINGS 

NASA REVIEW 

CONSTRUCTION 
CONTRACTS 
NEGOTIATIONS 

SITE CONSTRUCTION 

INSTALLATION 

STATIC TEST 

SHAKEDOWN 

DYNAMIC TEST 

OPERATIONAL 
TRAINING 

TECH MONITORING 

SITING TEAM 
SURVEY 

DESIGN CRITERIA 

SPECIFICATIONS 
AND DRAWINGS 

NASA REVIEW 

CONSTRUCTION 
CONTRACT 
NEGOTIATIONS 

SITE CONSTRUCTION 

OVERSEAS 
TRANSPORTATION 

INSTALLATION 

STATIC TEST 

SHAKEDOWN 

DYNAMIC TEST 

OPERATIONAL 
TRAINING 

TECH MONITORING 

1959 

CAPE CANAVERAL, FLORIDA 

1960 I 1961 
J 

1959 
I 

A S O N D J F M A M J  

NOTE: 
L S ARCHITECTURAL L STRUCTURAL PHASE 
L E  'HASE 

A 

BERMUDA 

1960 

I 

D 

1E 

LEGEND 
ACTUAL = COMPLETED 

A READV FOR INSTALLATION (REaUIREOI 

+ 
ACCESS TO SITE REQUIRED 

READV FOR INSTALLATION (PRESENT ESTIMATE) 

32 



SITING TEAM 
SURVEY 

1959 

ATLANTIC SHIP 
1960 

DESIGN CRITERIA 

SPECIFICATIONS 
AND DRAWINGS 

NASA REVIEW 

INSTALLATION 
MOOlFICATlON 
CONTRACT 
NEGOTIATIONS 

FITTING OUT 

INSTALLATION 

STATIC TEST 

INTERFERENCE 

DYNAMIC TEST 

OPERATIONAL 
TRAINING 

TECH MONITORING 

1959 

MANAGEMENT 
SURVEY 

SITING TEAM 
SURVEY 

DESIGN CRITERIA 

SPECIFICATIONS 
AN0 DRAWINGS 

NASA REVIEW 

CONSTRUCTION 
CONTRACT 
NEGOTIATIONS 

SITE CONSTRUCTION 

OVERSEAS 
TRANSWRTATION 

INSTALLATION 

STATIC TEST 

SHAKEDOWN 

DYNAMIC TEST 

OPERATIONAL 
TRAINING 

TECH MONITORING 

Y A Y 

GRAND CANARY ISLAND 

1960 I 1961 

STATUS 6.: 

LEGEND 

A 

A READY FOR INSTALLATION (REPUIRED) 
+READY FOR INSTALLATION PRESENT EmMATEI  

*ACCESS TO SITE REPUIRED 

33 



MANAGEMENT 
SURVEY 

SITING TEAM 
SURVEY 

DESIGN CRITERIA 

SPECIFICATIONS 
AN0 DRAWINGS 

NASA REVIEW 

CONSTRUCTION 
CONTRACT 
NEGOTIATIONS 

SITE CONSTRUCTION 

OVERSEAS 
TRANSPORTATION 

INSTALLATION 

STATIC TEST 

SHAKEDOWN 

DYNAMIC TEST 

OPERATIONAL 
TRAINING 

TECH MONITORING 

MANAGEMENT 
SURVEY 

SITING TEAM 
SURVEY 

DESIGN CRITERIA 

SPECIFICATIONS 
AND DRAWINGS 

NASA REVIEW 

CONSTRUCTION 
CONTRACT 
NEGOTIATIONS 

SITE CONSTRUCTION 

OVERSEAS 
TRANSPORTATION 

INSTALLATION 

STATIC TEST 

SHAKEDOWN 

DYNAMIC TEST 

OPERATIONAL 
TRAINING 

TECH MONITORING 

KANO, NIGERIA 

I 1960 1961 1 I959 

1959 

ZANZIBAR 

S I  0 1  0 1  I 

1960 
O N  

I 

.I 

.I 

L 

S I  

:; 

LEGEND 
ACTUAL = COMPLETED 

A READY FOR INSTALLATION (REQUIRED) 

4 READY FOR INSTALLATION (PRESENT ESTIMATE) 
0 ACCESS TO SITE REQUIRED 

F m 

1961 
n 

34 



INDIAN OCEAN SHIP 

1959 1960 I 
A J S I 0  N 

SITING TEAM 
SURVEY 

DESIGN CRITERIA 

SPECIFICATIONS 
AND DRAWINGS 

NASA REVIEW 

INSTALLATION 
MODIFICATION 
CONTRACT 
NEGOTIATIONS 

FITTING OUT 

INSTALLATION 

STATIC TEST 

INTERFERENCE 

DYNAMIC TEST 

OPERATIONAL 
TRAINING 

TECH MONITORING 

MUCHEA, AUSTRALIA 

MANAGEMENT 
SURVEY 

DESIGN CRITERIA 

SITE CONSTRUCTION 

OVERSEAS 
TRANSPORTATION 

INSTALIATION 

STATIC TEST 

SHAKEDOWN 

DYNAMIC TEST 

OPERATIONAL 
TRAINING 

TECH MONITORING 

1961 

1 

1960 

A I  1 

STATUS 6-30-60 A 

LEGEND 
111111 SCHEDULED ACTUAL 
A READY FOR INSTALLATION (REQUIRED) 

WORK TO BE PERFORMED BY 
WEAPONS RESEARCH 
ESTABLISHMENT IAUSTRALIA) 

1 1 1 1 1 1 1  
NOTE " A  

WECO TECHNICAL I INFORMATION WILL BE 
PROVIDED I N  LIEU OF I SITING TEAM SURVEY I 

= COMPLETED 

REAOV FOR INSTALLATION (PRESENT ESTIMATE) 

0 ACCESS TO SITE REQUIRE0 

35 



MANAGEMENT 
SURVEY 

DESIGN CRITERIA 

SITE CONSTRUCTION 

OVERSEAS 
TRANSPORTATION 

INSTALLATION 

STATIC TEST 

SHAKEDOWN 

DYNAMIC TEST 

OPERATIONAL 
TRAINING 

TECH MONITORING 

SITING TEAM 
SURVEY 

DESIGN CRITERIA 

SPECIFICATIONS 
AND DRAWINGS 

NASA REVIEW 

SITE CONSTRUCTION 

OVERSEAS 
TRANSPORTATION 

INSTALLATION 

STATIC TEST 

SHAKEDOWN 

DYNAMIC TEST 

OPERATIONAL 
TRAINING 

TECH MONITORING 

1959 

WOOMERA, AUSTRALIA 

1960 1961 I 
J I 

A 

CANTON ISLAND 

PESEARCH 
MENT (AU 

I; II II II 

PALIA) 

i 
1 

6 

1960 I 1961 

NOTE "A" I 
PORTA1 
4A EQU 

LEGEND = COMPLETED Yyy ACTUAL 

A READY FOR INSTALLATION (REQUIRED) 

e LATEST ARRIVAL DATE AT WAREHOUSE 
A DUE AT SITE 0 ACCESS TO SIGHT REQUIRED 

DULED 

36 



KAUAI ISLAND, HAWAII 

1960 

SITING TEAM 
SURVEY 

DESIGN CRITERIA 

SPECIFICATIONS 
AND DRAWINGS 

NASA REVIEW 

CONSTRUCTION 
CONTRACT 
NEGOTIATIONS 

SITE CONSTRUCTION 

OVERSEAS 
TRANSPORTATION 

INSTALLATION 

STATIC TEST 

SHAKEDOWN 

DYNAMIC TEST 

OPERATIONAL 
TRAINING 

TECH MONITORING 

SITING TEAM 
SURVEY 

DESIGN CRITERIA 

SPECIFICATIONS 
AN0 DRAWINGS 

NASA REVIEW 

CONSTRUCTION 
CONTRACTS 
NEGOTIATIONS 

,SITE CONSTRUCTION 

INSTALLATION 

STATIC TEST 

SHAKEDOWN 

DYNAMIC TEST 

OPERATIONAL 
TRAINING 

TECH MONITORING 

1959 
A -- 
I 

1 1 1  

II 

I 1959 

1 u 

J 

I 

L 0 

POINT ARGUELLO, CALIFORNIA : I 

2 . y  

1 II S 6-3C 

1960 I 1961 

111111 SCHEDULED ACTUAL 

A READY FOR INSTALLATION (REQUIRED) 

LEGEND 

A 

- COMPLETED 

M 

REPDY FOR INSTALLATION (PRESENT ESTIMATE) 

0 ACCESS TO SITE REQUIRED 

37 



GUAYMAS, MEXICO 

MANAGEMENT 
SURVEY 

SITING TEAM 
SURVEY 

DESIGN CRITERIA 

SPECIFICATIONS 
AND DRAWINGS 

NASA REVIEW 

CONSTRUCTION 
CONTRACT 
NEGOTIATIONS 

SITE CONSTRUCTION 

INSTALLATION 

STATIC TEST 

SHAKEDOWN 

DYNAMIC TEST 

OPERATIONAL 
TRAINING 

TECH MONITORING 

SITING TEAM 
SURVEY 

DESIGN CRITERIA 

SPECIFICATIONS 
AND DRAWINGS 

NASA REVIEW 

CONSTRUCTION 
CONTRACTS 
NEGOTIATIONS 

SITE CONSTRUCTION 

INSTALLATION 

STATIC TEST 

SHAKEDOWN 

DYNAMIC TEST 

OPERATIONAL 
TRAl N I NG 

TECH MONITORING 

1959 
D 

1960 
~ 

. 1961 

WHITE SANDS, NEW MEXICO 

1959 1960 1 
STATUS 6-30-60 A 

LEGEND 

I I  

i 
I I 1961 

IIIIIISCHEDULED ACTUAL 

M 

A READY FOR INSTALLATION (REQUIRED) 

4 READY FOR INSTALLATION (PRESENT ESTIMATE) 
ACCESS TO SITE REQUIRED 

38 



SITING TEAM 
SURVEY 

DESIGN CRITERIA 

SPECIFICATIONS 
AN0 DRAWINGS 

NASA REVIEW 

CONSTRUCTION 
CONTRACT 
NEGOTIATIONS 

SITE CONSTRUCTION 

INSTALLATION 

STATIC TEST 

SHAKEDOWN 

DYNAMIC TEST 

OPERATIONAL 
TRAINING 

TECH MONITORING 

SITING TEAM 
SURVEY 

DESIGN CRITERIA 

SPECIFICATIONS 
AN0 DRAWINGS 

NASA REVIEW 

CONSTRUCTION 
CONTRACT 
NEGOTIATIONS 

SITE CONSTRUCTION 

INSTALLATION 

STATIC TEST 

SHAKEDOWN 

DYNAMIC TEST 

OPERATIONAL 
TRAINING 

TECH MONITORING 

CORPUS CHRISTI, TEXAS 

I 1961 1 1959 I 1960 
J 

h 

.I 

I 

.I 

0 

J 

A 

EGLIN AFB, FLORIDA 

Y 

1959 I 

~ 

STAT 5-3060 * 
LEGEND 

Yy ACTUAL 

F 

- COMPLETED 

n 

1961 

A READV FOR INSTALLATION (REQUIRED) 

+ 
0 ACCESS TO SITE REQUIRED 

READV FOR INSTALLATION (PRESENT ESTIMATE) 

39 



h I Y  1 - 

A 

1959 1960 
, 

INSTALLATION 

STATIC TEST 

SHAKEDOWN 

TECH MONITORING 

IBM SPACE COMPUTING CENTER 
1961 I 1959 1960 

ll fl I II I 

J I 

INSTALLATION 

STATIC TEST 

SHAKEDOWN 

MERCURY CONTROL CENTER 

I 1959 I 1960 I 1961 I 
A l l  J I  

1 
M I 

i 
C 

S IT ING TEAM 
SURVEY 

INSTALLATION 

STATIC TEST 

SHAKEDOWN 

DYNAMIC TEST 

TECHNICAL 
MONITORING 

I C T ~ O N  S DESIGN ARE AND sna 
:APE CANAVERAL 

STATUS 6-30-61 

LEGEND 

I =COMPLETED 11111 SCHEOULED ACTUAL 

40 



NASA - DEMONSTRATION SITE, WALLOPS ISLAND 

1960 J I  1961 
M A  - U A M I J  

1 TATUS I 

s o  - 

I 

I 

I 

SITING TEAM 
SURVEY 

DESIGN 
CRITERIA 

SPECIFICATIONS 
AND 
DRAWINGS 

NASA REVIEW 

CONSTRUCTION 
CONTRACT 
NEGOTIATIONS 

SITE 
CONSTRUCTION 

INSTALLATION 
AND 
STATIC TEST 

LEGEND 
ACTUAL = COMPLETED 

A READY FOR INSTALL4TlON (REPUIRED) 
0 ACCESS TO SIGHT REQUIRED 

SUBSYSTEMS AND SYSTEMS DEMONSTRATION 
lOEMONSTRATlON SITE1 - 

01 

- 
io 

JULY - 
I - 

CTOBER 

1 
JUNE 

1 

MARCH APRIL a AUGUST EPTEMBEF 

SUBSYSTEM DEMONSTRATION 

TELEMETRY 

TELEMETRY RECEWlNG 
OlSPIAS 

CAPSULE VOICE 

COMMAND 

ACPUISITION AI0  

TIMIN6 

DATA PROCESSING 
AND TRANSMISSION 

SYSTEM DEMONSTRATION 

RADIATED NOISE 
AND MUTUAL INTERFERENCE 

TRANSFER OF TRANSMITTER 
VAN TO R-PEDESTAL 

6ROUND/CAPSULE EPUIP. 
COMPATABILITV 

DYNAMIC TESTS USIN6 
INSTRUMENTED AIRCRAFl 

GOVERNMENT FURNISHED 
EPUIPMENT lL 

LEGEND 
EQUIP. INSTALLATION PERIOD, mm ASSUMING 6FE EPUIP. AVAIIABLE 

A START OF DEMONSTRATION 

COMPLETED 

41 



APPENDIX 

A/D 
A/E 
AFATC 

AFBMD 

A FC 

AFMTC 

AMR 

APGC 

AR 

ARDC 

ATR 

B&R 

BRI 

BTL 

C & E  

CCN 

D/A 
DOD 
ECP 
EGTR 

EKG 

LIST OF ABBREVIATIONS 

-.Qnalog-to-digital M & O  -Maintenance and operation 

-Architect /engineer MATS -Military Air Transportation - 
Service 

-Air Force Air Training Command 

-Air Force Ballistic Missile 
MCO -Mercury Change Order 

Division MOPIS -Missile Operations Intercom 
Svstem -, 

-Automatic frequency control 

-Air Force Missile Test Center 

-Atlantic Missile Range NAS -Naval Air Station 

-Air Proving Ground Command NASA -National Aeronautics and Space 

-Acquisition and receiving 

-Air Research and Development 

-Acceptance Test Requirement PAX -Private automatic exchange 

-Burns and Roe, Inc. PBX -Private branch exchange 

-Building ready for installation 

-Bell Telephone Laboratories 
-Communications and electronics R & D --Research and development 

-Contract Change Notification 

-Digital-to-analog 

-Department of Defense 

-Engineering change procedure 

-Eglin Gulf Test Range 

-Electrocardiogram 

MSTS -Military Sea Transportation 
Service 

Administration 

NBS -National Bureau of Standards 

Command NEL -Navy Electronics Laboratory 

PMR -Pacific Missile Range 

POE --Port of Embarkation 

SAG -Systems Analysis Group 

SCC -1BM Space Computing Center 

SEG -Systems Engineering Group 

sos -Share Operating System 

STG -Space Task Group 

STL -Space Technology Laboratory 
v 

ESC -Engineering Steering Committee 

FAA -Federal Aviation Agency 

FORTRAN -Formula translating 

GEETA -Ground Electronics Engineering 
Installation Agency 

GFE -Government-furnished equipment 

GSA -General Services Administration 

GSFC -Goddard Space Flight Center 

TAGIS 

TLM 
TTY 

Verlort 

VOR 

W.E. 
W.R.E. 

WSMR 

-Tracking and Ground Instru- 

-Telemetry 

-Teletypewriter 

--Very long-range tracking 

-VHF omnirange 

-Western Electric Company 

-Weapons Research Establishment 

-White Sande Missile Range 

mentation System 
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